INTRODUCTION
Regardless of the type of stimulation protocol used, the collection of a suitable number of mature ovocytes is a prerequisite for successful in vitro fertilization (IVF). During treatment cycles, about 15% of patients end with poor follicular recruitment and inappropriate serum estradiol production. These patients are defined as "poor responders. " They show a response with few follicles and/or low estradiol levels when stimulated with standard or high doses of gonadotropins. A higher proportion of such responders is observed with advanced maternal age (1) . There are many tests available which can identify poor responders (2, 3) . All are based on the follicle-stimulating hormone (FSH) profile during spontaneous cycles. Determination of basal FSH levels in the early follicular phase (days 2-3 of the cycle) seems to be the simplest method with reliable results for such screening (4) . A poor outcome is associated with poor responders (5) : the fertilization rate is noted to be significantly lower per ovocyte retrieved (5) , and the rate of embryo cleavage slower (6) . Many empirical treatments have been proposed for the management of poor responders (6) (7) (8) but none have proved entirely successful.
In this study, we tried to determine the most accurate parameters that influence IVF outcome in such a group of women. In a retrospective study, we investigated the relationship between maternal age, basal FSH concentrations on day 3 of the cycle, and the results of ovarian stimulation and IVF outcome. We tried to define the prognosis of IVF treatment for these patients.
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MATERIALS AND METHODS
Sixty-four patients aged >39 years and with an elevated cycle day 3 FSH level were included in the study. A total of 127 started cycles were accomplished in these women. In all cycles, the cycle day 3 FSH level was over the upper limit, defined in our laboratory as 8 mlU/ml. All the cycles were pooled together for statistical analysis. Besides the evaluation of fertilization rates and IVF outcome, we studied the relationship between FSH levels and stimulation results according to the patients' age and ovarian response. All patients received the same protocol of ovarian stimulation. A short protocol of combined gonadotropin-releasing hormone agonist (GnRHa)/human menopausal gonadotropin (hMG) therapy was used. Patients began their GnRHa (Buserelin; Hoechst, Brussels, Belgium) on the first day of the cycle at a daily dose of 900 mg; hMG (Humegon; Oss, The Netherlands), 300 IU/day, was added to the GnRHa treatment, beginning on the third day of the cycle, for 3 days. On the sixth day, gonadotropin doses were adjusted according to ultrasound results and serum estradiol levels. Triggering of ovulation was performed with 10, 000 IU of human chorionic gonadotropin (hCG) im in the presence of one or two follicles over 17 mm in diameter, with an estradiol level of 100 pg/ml per follicle. Ovocyte retrieval was carried out transvaginally under vaginal ultrasound guidance. Embryo transfer (ET) took place 48 hr after ovocyte retrieval as described previously (7) . The patient was considered pregnant and included in the analysis in the presence of a clinical pregnancy confirmed by ultrasound 4 weeks after ET.
RESULTS
The mean age of patients was 42. 4 ± 2 years, with a mean FSH level, on day 3 of the cycle, of 15. 5 ± 0. 7 mlU/ml. The stimulation duration was 12. 9 ± 3 days, with a mean number of 59. 1 ± 25. 8 ampoules used per started cycle. A total of 127 cycles were included in the study. Eighty-three cycles (65. 4%) ended in ovocyte retrieval. A mean number of 3. 9 ± 2. 8 mature ovocytes was obtained and the mean number of embryos available for transfer was 2. 7 ± 2. The mean number of embryos replaced was 2. 2 ± 0. 9 per cycle.
The cancellation rate was thus 34. 6%. The mean value of FSH levels on day 3 was significantly higher (P = 0. 003) in canceled cycles (18. 2 mUI/ml) than in noncanceled cycles (14. 6 mUI/ml), despite the similar mean age in both groups. Transfer of at least one embryo was possible in 61 cycles (73. 5%/ovocyte pickup, 48%/treatment cycle).
Ten clinical pregnancies were obtained (16. 4%/ transfer, 12%/ovocyte pickup, and 7. 8%/treatment cycle). Eight of the 10 pregnancies occurred during the first and second IVF attempts. Only one pregnancy was observed during the third attempt and one during the fourth. The results of each attempt are listed in Table I . The stimulation parameters, the FSH levels on day 3, and the mean age of patients were similar during all the attempts. Also, a similar number of embryos was replaced during each attempt. However, pregnancy rates of 20% and 16. 6% per embryo transfer were observed during the first and second attempts respectively, compared to a 10% pregnancy rate during further attempts. This difference was statistically significant (P = 0. 03).
A negative correlation was found between day 3 FSH levels and the number of retrieved ovocytes. On the contrary, a positive correlation was found between day 3 FSH levels and the total number of ampoules of hMG administered (Figs. 1 and 2). In Fig. 1 , filled circles represent the basal FSH values and the number of ovocytes obtained from women who conceived. Open circles represent the basal FSH values and the number of ovocytes obtained from women who did not conceive. Eight of the 10 pregnancies occurred in women with three or more ovocytes available for insemination, and only 2 in women with fewer than three ovocytes for insemination. In Fig. 2 , it is clearly shown that the consumption of gonadotropins increased with the basal FSH levels.
The results of cycles with pregnancy and those without pregnancy after embryo transfer are shown in Table  II . Levels of FSH on day 3 and the length of stimulation were not different in cycles with and without pregnancy. In addition, the mean number (8. 9 ± 2. 9) of ovocytes in pregnant cycles was similar to the mean number (9. 1 ± 3) of ovocytes retrieved in nonpregnant cycles. However, the mean total number (8 ± 2. 9) of embryos was significantly different in cycles with conception compared to those without conception (mean number of embryos: 2. 5 ± 2).
The cycles in which three or more ovocytes were collected (n = 50) were compared to the cycles in which fewer than three ovocytes were collected (n = 77). Ninety percent of the former (44/50) ended in embryo transfer, with a clinical pregnancy rate of 18. 2% per embryo transfer and 16% per cycle. However, among the 77 cycles with fewer than three ovocytes available, only 22% (17/77) ended in embryo transfer, with only two clinical pregnancies. Thus, the clinical pregnancy rate in these cycles was 11. 7% per embryo transfer and 2. 6% per cycle. In cycles where three or more ovocytes were collected, when the number of ovocytes obtained, the day 3 FSH levels, and the total dose of gonadotropins administered were correlated, none of these parameters significantly influenced IVF outcome. In fact, the correlation matrix showed a correlation only between the number of ovocytes obtained and the levels of FSH on cycle day 3, and none of the other parameters had any significant impact on the issue of transfer (Table III) .
DISCUSSION
It has been well demonstrated that a high FSH level on day 3 of the cycle or advanced maternal age are associated with a poor response during ovarian stimulation (1, 4, 10) . The increase in FSH levels as a consequence of follicle depletion can start very early during reproductive age and tends to accelerate over the age of 37 (1, 12) . In 1996, Buyalos et al. (13) demonstrated that a combination of basal (day 2 or 3) FSH levels and chronological age are useful predictors of fertility potential in women aged >35 years undergoing ovulation induction therapy. Women aged 39 years or more with elevated FSH levels are considered to have a poor prognosis for IVF treatment. However, it is often difficult to ascertain clinically when endogenous fertility potential is exhausted. The decision to abandon conventional fertility therapy and elect adoption, donor ova, or further therapy is an emotionally demanding one for infertile couples. On the other hand, practitioners should be fully aware of the medical possibilities and social cost when faced with patients with a poor prognosis for fertility treatment.
Our results show that increased FSH levels correlate negatively with the number of recovered ovocytes and positively with the total dose of hMG administered. (14) . In their report, the latter concluded that basal FSH levels are a prognostic parameter for the follicular reserve regardless of the patient's age. Our findings corroborate these results, as only the mean FSH level was significantly increased (18. 2 mUl/ml) in canceled cycles compared to other cycles, despite a similar mean age in cycles with and without ovocyte pickup. The cancellation rate was 34. 6%, which is within the expected limits for such a population (15) . However, embryo transfer was possible in only 48% of cases. This result corroborates the low fertilization rate observed (50%). It could be attributed to the decline in ovocyte quality observed in women over 39 years of age and in those with high FSH levels (15, 16) . Such a phenomenon may explain the low pregnancy (16. 4%/ET) and implantation (8. 9%) rates observed. The pregnancy rate observed in our study is also within the expected range for patients aged 39 years or more with a poor response (14) . However, the comparison of IVF cycles shows a significantly higher number of pregnancies obtained during the first two attempts (18. 3%/ET) compared to further attempts (10%/ET). The mean FSH level on day 3, the mean age, the mean number of ovocytes retrieved, and the mean number of embryos transferred were similar in all the attempts. This may be a consequence of a decrease in ovocyte quality. In fact, aging of the ovary is associated with a reduction in the follicular population, affecting growing as well as reserve follicles, and with an acceleration of the atresic process (17) . Thus, during the initial stimulation, gonadotropins may act on follicles which are healthier than those available during further attempts. It could also be the conse- quence of chronological aging because several (± 8) months separate the first and the third or fourth attempts. The decline in pregnancy rates after the first two IVF attempts was not observed in women aged 39 years or more undergoing ovulation induction therapy (13) . In their model, Magarelli et al. (13) , even with a starting pregnancy rate of 3. 8% per cycle, reported an increase in the probability of pregnancy as the treatment cycles increased. In their patients, they used a combination of clomiphene citrate plus hMG or FSH for ovarian stimulation, while our protocol used GnRHa in combination with hMG or FSH. The role of GnRHa was studied in "poor responders" undergoing ovarian stimulation for IVF. It seems that protocols using a low dose of GnRHa might be best for such patients (18, 19) . In contrast to observations made by other authors (4, 13, 14) , in our study, once the ovarian response was initiated, ending in ovocyte retrieval, the elevated FSH level did not influence the IVF outcome. In fact, the mean FSH levels (14. 3 ± 6. 5 mlU/ml) in pregnant cycles, while higher than the normal range, were not significantly different from the mean FSH levels (12. 8 ± 5 mlU/ml) observed in nonpregnant cycles (Table II) . Although the number of cycles resulting in pregnancy was small (n = 10), these cycles, with a FSH level similar to that in cycles without pregnancy, ended with a similar mean number of ovocytes available for insemination but with a significantly higher mean number of embryos available for transfer. This highlights the role and limits of the FSH level as the only predictor of follicular recruitment and growth. In fact, once the ovocytes have been retrieved, other factors seem to influence the IVF outcome.
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In transferred cycles, the number of ovocytes fertilized and the total number of embryos available were found to be significantly different in cycles with and without pregnancy. Having more embryos available is a consequence of the higher number of ovocytes fertilized. This may allow embryo selection for transfer from a larger number. Thus, through the selection process, the best embryos may be transferred, increasing the chances of implantation and pregnancy. This parameter was found to be highly significant with regard to pregnancy outcome in previous studies, and seems to be independent of age (20, 21) . Also, a betterquality embryo may be a consequence of better ovocyte quality relating to the superior ovarian response obtained in these cycles.
Eighty percent of pregnancies were observed in cycles with three or more ovocytes available for insemination. In these cycles, the transfer rate was 90% and the pregnancy rate observed was 16% per egg retrieval. This percentage is higher than expected in patients aged 40 years or over (19, 22) . Moreover, in this group, no correlation was found between the stimulation parameters and the FSH levels. In these patients, the biological ovarian age may be different from the chronological ovarian age. This difference may be related to the intercycle variability of basal FSH (23), thus indicating that the basal FSH levels observed prior to treatment initiation may be different from those encountered during treatment cycles.
CONCLUSIONS
This study allows certain conclusions to be drawn about multiple IVF parameters in patients over 39 years of age with elevated basal FSH levels on day 3 of the cycle. It must be emphasized that although this study was not prospective and randomized, it nevertheless demonstrates the importance and influence of basal FSH levels, the patient's age, and the number of treatment cycles on the prognosis of IVF outcome. It strongly suggests that testing should be performed on all patients over 38 years of age undergoing IVF treatment, to provide couples with more information about the woman's chances of responding to ovarian stimulating agents. The combination of FSH concentration results and the woman's age may allow practitioners to formulate an adapted prognosis for success. However, as the results suggest, there is a discrepancy between biological and chronological ovarian age. Indeed, it is of utmost importance that alternatives to fertility therapy (ovum donation, adoption, no treatment) should not be automatic first choices, as even with elevated FSH levels in older patients, a 16% pregnancy rate per egg retrieval can hopefully be achieved in patients with three or more ovocytes. These results should help avoid the postponement of treatment for infertility of short duration in patients aged 38 years or more. Our results clearly show that there is little to gain from repeated IVF attempts in such a population of women. They may also help patients and clinicians who are reluctant to accept results of purely biochemical markers and, at the same time, lead to an adapted decision if no conception occurs after two cycles of treatment. However, in the presence of two or fewer ovocytes during ovarian hyperstimulation, the patient should be informed of the discouraging prognosis of the running cycle and ovocyte pickup should be carried out with the oral consent of the couple.
